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Abstract (Basic): JP 57176903 A 

Steriliser comprises (a) an organic acid, (b) an inorganic salt 
(c) ethyl alcohol and (d) Na lauryl sulphate (SLS) or thiamine lauryl 
sulphate (TLS). ' 

Pref. (a) is vinegar, acetic acid, monosodium fumarate citric 
acid and tartaric acid. Pref. (b) is NaCI. Pref. compsn. is (a):(b):(c) 
1:0.33-27 (partic. 0.33-3):2.2-3980 (partic. 20-180) (by wt.). Upon 
use. the compsn. is diluted with water so as to contain 0.001-0 1 wt % 
of (a), 0 01-1 wt.% of (b), 0.02-2 wt.% of (c) and 10-250 ppm of (d) ' 
oLo or TLS. 

ti ombinati °n use of a sterilising compsn. (a) (b) (c) and SLS or 
TLS brings about synergistically improved bactericidal effect so that 
the available concn. of each component (a)-(d) can be reduced to such 
that cannot exert bactericidal activity when used alone The 
sterilisers are suitable for sterilising foodstuffs and cooking tools 
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(54) IMPROVED STERILIZING COMPOSITION 

(57) Abstract 

PURPOSE: The titled composition, capable of exhibiting a 
synergistic effect by mixing a composition consisting of 
an organic acid, an inorganic salt and ethyl alcohol 
with sodium lauryl sulfate, etc. and exhibiting improved 
sterilizing ability at a low concentration, and useful 
for sterilizing food, drink, etc. 

CONSTITUTION: A composition containing 1ptwt 
organic acid, e.g. vinegar or acetic acid, 0.33W3pts.wt 
inorganic salt, e.g, NaCI or KCI, and 20W180pts.wt 
C 2 H 5 OH is mixed with an adequate amount of sodium 



lauryl sulfate (abbreviated so SLS) or thiamine lauryl 
fulfate salt (abbreviated to TLS) to prepare a stock 
solution, which is then diluted with water. The 
concentrations of the respective components after the 
dilution are preferably as follows: 0.001wt% organic 
acid, 0.1W1wt% inorganic salt, 0.02W2wt% C 2 H 5 OH and 
10W250ppm SLS or TLS. The resultant composition is 
effective against both Gram-positive and Gram- negative 
bacteria, and used for sterilizing cooking utensils, 
particularly for washing soft fruits and tools, e.g. 
chopping boards, kitchen knives or dischcloth, which are 
frequently used. 
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Patent Specification 

1 . Title of invention 

Improved sterilizing composition 

2. Extent of the claim 

Improved sterilizing composition 
composed of (a) organic acids (b) inorganic 
acids (c) ethyl alcohol and (d) sodium lauryl 
sulfate or thiamine lauryl sulfate 

3. Detailed explanation of the invention 

This invention relates to a sterilizing 
composition and in detail, a sterilizing 
composition of which sterilizing property is 
significantly improved by mixing sodium 
lauryl sulfate (called as SLS, hereinafter) or 
fJiiamina iauryl sulfate (called as TLS, 



hereinafter) with a composition comprised 
of organic acids, inorganic acids and ethyl 
alcohol. 

The applicant had already developed a 
sterilizing composition made by mixing one 
or two kinds of organic acid such as acetic 
acid, citric acid, succinic acid, malic acid 
and vinegar and inorganic acid such as 
NaCL, KCL, MgCL2 and CaCL 2 and alcohol 
such as ethyl alcohol which is effective for 
sterilizing such as food, beverage and . 
cooking utensils. (Patent Publication Shou 
54-145234) 

In Patent Publication Shou 51-45660, a 
preservative and disease preventive for . 
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citrus fruits which is a mixture or organic 
acid and its alkali metallic salt is disclosed 
and furthermore, in Patent Publication Shou 
36-3482, acidic cleaner which is mixture of 
organic acid or inorganic acid, surfactant 
and buthanol is described. In addition to 
this, in Patent Publication 55-16614, a 
method of thermal sterilization by adding 
thiamine lauryl sulfate to egg white is 
disclosed. 

The objective of this invention is to 
provide a sterilizing composition wherein 
current technology is improved furthermore. 
In a sterilizing composition described in 
Patent Publication 54-145234, it is necessary 
to use organic acids, inorganic acids and 
alcohols in a specific range of concentration 
in order to exert the effect sufficiently, 
(more than 0.01 weight percent for organic 
acid, more than 0. 1 weight percent for 
inorganic acid and more than 0.2 weight 
percent for alcohol). This is also the case fbr 
TLS in order to exhibit bactericidal effect 
and it is necessary to add more than 1 
weight percent . However, according to this 
invention, significantly effective sterilization 
is obtained by combining the ingredients of 
!ow concentration which do not show 
effective sterilization when used alone. 

During the process of the study to 
enhance bactericidal effect of the sterilizing 
composition described in above mentioned 
Patent Publication Shou 54-145234, the 
inventors discovered unexpectedly that by 
combining the said composition and SLS or 
TLS, both of them not only increase sterili- 
zation by working synergistically but also 
enable to reduce the effective concentration 
of each ingredient needed for sterilization 
and completed this invention. 

This invention is a sterilizing composi- 
tion comprised of (a) organic acids, (b) 
inorganic acids, (c) ethyl alcohol and (d) 
sodium lauryi sulfate or thiamine lauryl 
sulfate. 

As for organic acids used in this inven- 



tion, vinegar, acetic acid, fumaric acid, 
sodium fumaric acid, citric acid, succinic 
acid, malic acid, lactic acid, tartaric acid and 
gluconic acid are listed. Among those, 
vinegar, acetic acid, sodium fumaric acid 
and tartaric acid are preferable. 

Also, as for inorganic acid, NaCL, KCL, 
MgCL 2 , CaCL 2 and NaCL are preferable. 

It is desirable that the sterilizing compo- 
sition of this invention is prepared as a 
concentrated stock solution and the mixing 
ratio of inorganic acid salts in weight should 
be 0.03 to 27 against 1 weight of organic 
acid, preferably 0.33 to 3 and the weight of 
ethyl alcohol is 2.2 to 3980, preferably 20 to 
180. Also, SLS and TLS should be decided 
appropriately. And when the stock solution 
of this sterilizing composition is used, it is 
diluted with water. The concentration of 
each ingredient after dilution should be 
decided by considering the kind of the ■ 
object to be sterilized and the purpose of 
sterilization, however, it should beappropri-* 
ate if referred to the general example of 
0.001 to 0.1 weight percent organic acids, 
0.01 to 1 weight percent inorganic acid * alts, 
0.02 to 2 weight percent ethyl alcohol 1 and 
10 to 250 ppm SLS or TLS. Furthermore, 
each ingredient can be added to water and 
dissolved so that each ingredient has above 
mentioned concentration to make the : 
composition of this invention without 
preparing the stock solution. 

As described later, using each ingredient 
of sterilizing composition of this invention 
independently or combining as a composi- 
tion without SLS or TLS does not provide 
sufficient sterilizing effect. Similarly, 
bactericidal effect can not be obtained by 
using SLS and TLS at the rate of less than 
10 ppm and it is necessary to use it at the 
concentration of higher than 1 % in order to 
exert sufficient sterilizing effect. However, 
with the concentration of more than 250 
ppm, effect of surfactant intensifies rather 
than sterilizing which result in foaming of 
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the composition and it is not desirable. 
Furthermore, in case of TLS specific odor is 
emitted. Also, washing process would be 
needed in order to remove SLS and TLS 
after the use. 

It is confirmed that the sterilizing 
composition of this invention has bacteri- 
cidal effect when used against Escherichia 
coli IFO-3208 and Staphyrococcus aureus 
IFO-3060, it is also effective against Gram- 
positive bacteria and Gram-negative bacteria 
and can be applied against wide range 
microorganism. The sterilizing composition 
of this invention is useful in sterilizing 
beverage, food and cooking tools and 
especially soft fruit and vegetables for salad 
which can not be sterilized by heating and 
object of which value is reduced by washing 
vigorously and also it is suitable for washing 
and sterilizing frequently used utensils for 
food such as cutting board, knife and dish 



Folk , wing is more detailed explanation 
of this invention by experimental example 
and application example. 
Experimental Example 

The bacteria (Escherichia coli IFO-3208 
c r 3taphyrococcus aureus IFO-3060) is put 
ir:to 10 ml bouillon culture medium (1% 
boiiillon, 1% polypeptone, 0.5% salt, pH7.2) 
&.id shaking- cultured for 24 hours at 30°C. 
On the other hand, sterilizing composition 
• id control are diluted with distilled water 
aud adjusted to the desired concentration 
and a sterilizing solution is prepared and 1 0 
ml solution .is poured into each test tube and 
v-,o "ube is capped with cotton and the 
solution is sterilized at 100°C for 5 minutes 
and cooled to 30°C. Then, by using steril- 
ized piper, above described culture is put 
into the test tubes which have 0.05 ml of 

sterilizing solution and sterilized at 30°C by 
leaving for 30 minutes. 

After 30 minutes, the mixed solution of 
sterilizing solution and the culture is taken 



into a Petri dish by a sterilized pipet (if 
necessary, a solution is prepared by diluting 
with sterilized water). Then, standard agar 
culture medium by Eiken is poured into this 
and incubated at 30°C for 48 hours. After 
the completion of incubation, existence of 
bacteria growth was observed visually. If no 
bacteria growth was observed in the steril- 
ized solution that was 0 bacteria concentra- 
tion per ml, it was considered to have 
sterilizing effect and marked with + and the 
ones which had bacteria growth which 
meant there were more than one bacteria per 
ml, is considered to have no sterilizing effect 
and marked with -. The result is shown in 
Table 1 to 5. 

Table 1 



Amount in 1 ,000 ml 


dilution 


sterilizing ] 


solution 


rate 


effect 


(1) vinegar of 1 0% acetic 


lx 


+ 


acid 33ml 






salt lOg 


lOx 


+ 


ethyl alcohol 66.7ml 


40x 




(99.5 volumetric %) 






(2) vinegar of 1 0% acetic 






acid ■ ! 2.5ml 


lx 


■ - "T 


citric acid- 1 .25g 


lOx 




salt 7.5g 


40x 




ethyl alcohol 50ml 






(99.5 volumetric %) 






(3) SLS 5g 


lx 






40x 




(4) TLS 5g 


lx 






40x 





Similar result was obtained in the 
composition (1) when vinegar was Replaced 
with acetic acid, citric acid, gluconic acid, 
succinic acid, malic acid, lactic acid, tartaric 
acid, fumaric acid and sodium fumaric 
acid* 1 and salt was replaced with pbtassium 
chloride (KCL), ammonium chloride 
(NH4CL), magnesium chloride (MgCL 2 ), 
and calcium chloride (CaCL 2 ). 

Also, similar result was obtained in the 
composition (2) when the vinegar was 
replaced with acetic acid, gluconic acid, 
succinic acid, malic acid, lactic acid, tartaric 
acid, fumaric acid and sodium fumaric 
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acicM and citric acid was replaced with 
acetic acid, gluconic acid, succinic acid, 
malic acid, lactic acid, tartaric acid, fumaric 
acid and sodium fumaric acid # l as far as it 
did not duplicate above mentioned organic 



acid and salt was replaced with potassium 
chloride (KCL), ammonium chloride 
(NHLjCL), magnesium chloride (MgCL 2 ), 
and calcium chloride (CaCI^). 



Table 2 



Test category 


Composition 


Judgement of sterilizing effect 




Composition 


Volume of 


Final volume 


Escherichia 


Staphyrococ- 




rate 


added SLS 


(ml) 


coli 


cus aureus 


Control group 


vinegar of 1 0% 
acetic acid 0.85ml 
salt 0.25g 

ethyl alcohol 
L67ml 


none 


1000 






Group 1 


same as above 


10 


1000 




+ 


Group 2 


same as above 


1 


1000 


+ 


+ 


Group 3 : 


same as above 


0.25 


1000 


+ 


+ 


Group 4 


same as above 


0.1: 


1000 


+ 


+ 


Group 5 


same as above 


0.01 


1000 


+ 




j Group 6 


same as above 


0.001 


1000 







*Used ethyl alcohol was 99.5 volumetric percent 



As it is obvious from the table, when 
SLS was added to the composition com- 
prised of organic acid-salt-alcohol which did 
not have sterilizing effect, combining both 



SLS and composition created the sterilizing 
power with the concentration of mere 10 
ppm while SLS did not have sterilizing 
effect when it was used alone. 



Table 3 



Test category 


1 Composition 


Judgement of sterilizing effect 


Composition 
rate 


Volume of 
added SLS 


Final volume 
(ml) 


Escherichia 
coli 


Staphyrococ- 
cus aureus 


Control 
group 


vinegar of 10% 
acetic acid 0.35ml 
citric acid 0.35g 
salt 0.1 9g 

ethyl alcohol 1 .25ml 


none 


1000 






Group 1 


same as above 


10 


1000 


+ 




Group 2 


same as above 


1 


1000 


+ 


+ 


Group 3 


same as above 


0.25 


1000 


+ 


+ 


Group 4 


same as above 


0.1 


1000 




•4- 


Group 5 


same as above 


0.01 


1000 




+ 


Group 6 


same as above 


0.001 


1000 







"Used ethyl a 



cohol was 99.5 volumetric percent 
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Table 4 



Test category 


Composition 


Judgement of sterilizing effect 


Composition 
rate 


Volume of 
added TLS 


Final volume 
(ml) 


Escherichia 
coli 


Staphylococ- 
cus aureus 


Control 
group 


vinegar of 10% 
acetic acid 0.85ml 
salt 0.25g 

ethyl alcohol 1 .67ml 


none 


1000 






Group 1 


same as above 


10 


1000 


+ 


+ 


Group 2 


same as above 


1 


1000 


+ 


+ 


Group 3 


same as above 


0.25 


1000 




+ 


Group 4 


same as above 


0.1 


1000 


+ 




Group 5 


same as above 


0.01 


1000 




+ 


Group 6 


same as above 


0.001 


1000 






*Used ethyl a 


cohol was 99.5 volumetric percent 



Table 5 



Test category 

* 


Composition Judgement of sterilizing effect 


Composition 
rate 


Volume of 
added TLS 


Final volume 
(ml) 


Escherichia 
coli 


Staphyrococ- 
cu.3 aureus 


r 

Control group 

i 


vinegar of 10% 
acetic acid 0.35ml 
citric acid 0.3 5g 
salt 0.1 9g 
ethyl alcohol 1 .25ml 


none 


1000 






Group 1 


same as above 


10 


1000 


+ 


+ 


Group 2 


same as above 


1 


1000 


+ 


+ 


Group 3 


same as above 


0.25 


1000 






Group 4 


same as above 


0.1 


1000 


+ 


• + 


| Group 5 


same as above 


0.01 


1000 


+ 


+ 


] Group 6 


same as above 


0.001 


1000 







''Used ethyl alcohol was 99.5 volumetric percent 
Application Example 1 
Sterilizing composition (D 

0.35g citric acid, 0.35 ml vinegar of 10% 
acetic acid, 0.1 9g salt, 1.25 ml ethyl alcohol 
and 0.25g sodium lauryl sulfate were 
combined and dissolved into pure water and 
a composition of final volume 1000 ml was 
obtained. 

Sterilizing composition (ID 

0.35g citric acid, 0.35 ml vinegar of 10% 
acetic acid, 0.l9g salt, i.25 ml ethyl alcohol 



and 0.25g thiamine lauryl sulfate were 
combined and dissolved into pure water and 
a composition of final volume 1000 ml was 
obtained. 
Control 

0.35g citric acid, 0.35 ml vinegar of 10% 
acetic acid, 0.19g salt, 1.25 ml ethyl alcohol 
were combined and dissolved into pure 
water and a composition of final volume 
1000 ml was obtained. 
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Preparation of object to be sterilized 

Fresh cucumber was washed lightly with 
tap water, its edges were cut off and dis- 
carded and the center part was sliced in 
1.5mm wide. 
Sterilizing test 

250 g of above mentioned sliced cucum- 
ber was soaked in 500 ml of above men- 
tioned sterilizing composition at a room 
temperature for 15 minutes. 

Number of colon bacillus group of the 
sliced cucumber which was soaked for 15 
minutes and not soaked, was measured by a 
normal method using Eikin Desoxycholate 
agar. The result is shown in Table 6. 

Table 6 

Sterilization of sliced cucumber 

Test category No of colon bacillus 

group (piece) per 1 g 
cucumber 

non sterilized 1.5 x 1Q 3 

control 2.1 x 10 4 

sterilizing composition ^ ^ ~ 

"steriiizmg composition ^ ^ {Q 

Application Example 2 
C^turing the bacteria to be tested 

Escherihia coli IFO-3208 and Staphyro- 
CC3CUS coli IFO-3060 were incubated 
independently by using bouillon culture 
medium (bouillon 1%, polypeptone 1%, salt 
0.5%, pH 7.2) at 30°C for 24 hours. 
Pre paration of the object to be sterilized 

Plastic cutting board (25 cm 2 ) was 
-ueriiized thoroughly with 70% ethanol and 
r;r ied in the atmosphere free of bacteria. 
T oltiiie of above mentioned two kinds of 
SafA^ria was dropped on this cutting board 
■jr.d dried and bonded to the cutting board in 
'jjavleria free atmosphere and the object to be 
sterilized was prepared. Number of Es- 
cherichia coli bonded to the cutting board 
wa;; .1.8 x,10 8 /25cm 2 , number of Staphyro- 



coccus aureus was 6 x 10 6/ 25cm 2 . 
Sterilizing test 

One piece of above mentioned object to 
be sterilized was soaked in 500 ml steriliz- 
ing solution which was the same with 
Application Example 1 at a room tempera- 
ture (23 °C) and sterilized for 15 minutes. 
The sterilized, above mentioned object to be 
sterilized was wiped by a wiping test 
method which uses sterilized cotton and the 
number of live bacteria was measured. 
For culture medium to measure live bacteria, 
Eiken Desoxycholate agar was used for 
Esherichia coli and bouillon culture medium 
(1% bouillon, 1% polypeptone, 0.5% salt, 
pH 7.2, 1.5% agar) was used for Stephyro- 
coccus. The result is shown in Table 7. 

Table 7 



Sterilization of cutting board 



test category 


Esherichia 
coli (piece) 


Staphyrococ- 
cus aureus 
(piece) 


control- . 


8.0 x 10 3 


L2x 10 5 


sterilizing 
composition 


less than 10 


less than 10 


sterilizing 
composition 

(ii) 


less than 10 


less than 10 



*The number in the table shows live bacteria 
per 25 cm 2 of the cutting board. 



Application Example 3 
Culturing the bacteria to be tested 

Escherihia coli IFO-3208 and Staphyro- 
coccus coli IFO-3060 were incubated, 
independently by using bouillon culture 
medium (bouillon 1%, polypeptone 1%, salt 
0.5%, pH 7.2) at 30°C for 24 hours. 
Preparation of the solution to be sterilized 

Cotton dish cloth (10 x 10 cm) was 
sterilized thoroughly with 70% ethanol and 
dried in bacteria free atmosphere. The 
culture of above mentioned two kinds of 
bacteria was put on this cloth and dried and 
adhered to the cloth in bacteria free atmos- 
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phere and the object to be sterilized was 
prepared. The number of Escherihia coli 
adhered to the cloth was 2.5 x 1 0 7 /100cm 2 
and the number of Staphyrococcus aureus 
was 1.5 x 10 5 /1 00cm 2 . 
Sterilizing test 

One sheet of dish cloth which was 
mentioned above was soaked in 50 ml 
sterilizing solution same with Application 
Example 1 at a room temperature (20°C) 
and sterilized for 5 minutes. Sterilized, 
above mentioned cloth was squeezed well to 
remove sterilizing solution. Then, it was 
washed by shaking in a sterilized clinical 
cup with 100 ml sterilized aqueous solution 
of phosphoric acid buffering salt aqueous 
solution (0.12% sodium dihydrogenphos- 
phate, 0.07% potassium dihydrogenphos- 
phate, 0.68% salt, pH 7.0) and live bacteria 
was counted. For culture medium to meas- 
ure live bacteria, Eiken Desoxycholate agar 
was used for Escherichia coli and bouillon 
agar (1% meat bouillon, 1 % polypepetohe, 
0.5% salt, 7.2 pH and 1 .5 % agar) was used 
for Staphyrococcus aureus. The result is 
shown in Table 8. 



Table 8 

Result of sterilization test of dish cloth 





Escherichia coli 
(pieces; 


Stphyrococcus 
aureus (pieces) 


Control 


6.1 x 10 2 


3.5 xlO 4 


Sterilizing 
composition 


f 

less than 1 0 


less than 10 


Sterilizing 
comoosition 

(id' 


less than 1 0 


less than 10 



* Value ; .n rhs table show the number of live 
bacteria per ' 00 cm 2 



Translated by • Sayuki Sugimura, 651-490-0233, 
sjuvimuroQjt >;eline,com November 15 2003 
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